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AB A method of sreening for compounds useful for the treatment of SSDs 

comprising contacting a test compound with a y-synuclein polypeptide and 
detecting interactions of the test compounds with said polypeptide or a 
nucleotide sequence encoding y-synuclein for the diagnosing of SSDs or 
susceptibility to SSDs, a kit useful for diagnosing SSDs or 
susceptibility to a SSDs, and a transgenic animal useful for the study 
of SSDs . 



SIMM FIELD OF THE INVENTION 

[0001] The present invention relates to methods for diagnosing 
Schizophrenia Spectrum Disorders, as well as methods of screening for 
compounds capable of modulating said disorders. In particular, the 
invention provides y-synuclein as a genetic determinant for 
schizophrenia and as a potential therapeutic target for the treatment of 
schizophrenia. 

BACKGROUND OF THE INVENTION 



[0002] Schizophrenia Spectrum Disorders (SSDs) are a common mental 
illness affecting about 1% of the population. They are characterized by 
a constellation of psychotic symptoms, such as hallucinations, severely 
inappropriate emotional responses, disordered thinking and 
concentration, and erratic behavior and by social and occupational 
deterioration. Because SSDs cause a serious public health problem, there 
is an urgent medical need for search for novel drugs for the treatment 
of SSDs (Carpenter and Buchanan, N Engl J Med 330 (1994) , 681-690) . 

[0003] Since the introduction of the polyvalent typical and atypical 
antipsychotic agents, there has been no breakthrough treatment for the 
disease for over thirty years. The identification of rational drug 
targets and, ideally, those that address the causes rather than the 
symptoms of the disorder, is severely hampered by (i) our low level of 
understanding of its molecular basis and (ii) the lack of animal models 
with both predictive and construct validity that can be used to assess 
the antischizophrenic potential of hypothetical drug targets. Without 
progress on both these fronts, truly efficacious treatments will come 
about only by virtue of serendipity. 

[0004] The molecular and cellular biology of SSDs is poorly understood. 
Although genetic predisposition is an important factor in the etiology 
of SSDs, it is generally accepted that environmental factors are at 
least equally important. A recent Danish study (Mortensen et al . , N Engl 
J Med 340 (1999), 603-608) demonstrated that, although a family history 
of SSDs is the single most important risk factor, on a population basis 
many more cases of SSDs are due to environmental risk factors. The 



observations that a variety of loci on different chromosomes appear to 
be related to SSDs (Riley and McGuffin, Am J Med Genet 97 (2000) , 
23-44), suggest that even the genetic component is very heterogeneous . 

[0005] No SSDs susceptibility gene has been identified so far, so there 
is a need in the art for the identification of such genes. 
Identification of SSDs susceptibility genes would provide a fundamental 
understanding of the disease process from which a number of clinically 
important applications would arise. Susceptibility genes identified may 
lead to the development of therapeutics (such as, for instance, small 
molecule drugs, antisense molecules, antibody molecules) directly 
targeted to the gene or protein product of the gene, or may target the 
biochemical pathway of which the protein product is a part at an 
upstream or downstream location if the development of such drugs is 
easier than directly targeting the gene or its protein product. 

[0006] The present invention provides for the first time a genetic 
component of SSDs and therefore makes available novel therapeutic and 
diagnostic methods. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a polymorphism of 
y-synuclein that makes individuals more susceptible to SSDs, thus 
providing for the first time a direct link between a gene and 
susceptibility to SSDs. As a result, the present invention is an 
important contribution to our understanding of the molecular basis of 
SSDs and could lead the way to novel pharmaceuticals and therapies for 
the treatment of SSDs . 

[0008] Accordingly, the present invention provides, in one aspect, a 
method of screening for compounds useful for the treatment of SSDs 
comprising the steps of a) contacting a y-synuclein polypeptide 
with the compounds to be screened and b) detecting interactions of said 
compounds with said polypeptide. In another aspect, the invention 
provides a method of screening for compounds capable of interfering with 
the onset of SSDs comprising the steps of a) contacting a 
y-synuclein polypeptide with the compounds to be screened and b) 
detecting interactions of said compounds with said polypeptide. In a 
preferred embodiment, the present invention provides a y-synuclein 
polypeptide with a mutation. The mutation is preferably at position 110 
which is glutamic acid in the wild- type y-synuclein. Most 
preferred is a substitution of glutamic acid by valine at position 110. 
The present invention also encompasses fragments of y-synuclein, 
in particular fragments containing the glutamic to valine substitution 
at position 110. 

[0009] In further aspect, the present invention provides the use of a 
y-synuclein polypeptide, a fragment, variant or derivative 
thereof, for the screening of compounds useful for the treatment of 
SSDs. In a preferred embodiment, the y-synuclein contains a 
mutation. In a more preferred embodiment the glutamic acid at position 
110 is substituted by valine. 

[0010] In another aspect, the invention provides a method of screening 
for agonist or antagonist compounds of y-synuclein comprising the 
steps of a) incubating y-synuclein expressing cells with a 
candidate compound, and b) assaying for the interference of said 
compounds with the interaction of y-synuclein and other cellular 
proteins . 

[0011] In another aspect, the invention provides a compound, identified 
by a method of screening for y-synuclein, useful for the treatment 
of SSDs. 



[0012] In a further aspect, the present invention provides a 
polymorphism or, more preferably, a single nucleotide polymorphism (SNP) 
of y-synuclein involved in SSDs . The present invention also 
provides SNP probes useful for the study of SSDs or susceptibility to 
SSDs. In a preferred embodiment, the invention provides an 
oligonucleotide complementary to a part of the y-synuclein coding 
sequence useful for the discrimination of a SNP at position 329 of the 
y-synuclein coding sequence. 

[0013] Another aspect of the invention relates to the use of a 
y-synuclein polypeptide or a nucleotide sequence encoding 
y-synuclein for the diagnosis of SSDs or susceptibility to SSDs. 

[0014] In further aspect, the invention relates to a method for the 
diagnosis of SSDs or susceptibility to SSDs comprising the steps of a) 
obtaining cell(s) or a tissue sample from a potential patient, b) 
analyzing the nucleotide sequence of a gene or a part of a gene encoding 
y-synuclein, and c) comparing the results obtained with a standard 
sequence. In a preferred embodiment, the invention provides a kit for 
the diagnosis of SSDs or susceptibility to SSDs according to this 
method . 

[0015] In another aspect, the invention provides antibodies that 
specifically recognize an allelic form of the y-synuclein that 
confers susceptibility to SSDs. In a preferred embodiment, the invention 
provides an antibody that binds to y-synuclein polypeptides, or 
fragments thereof, said polypeptides having a mutation at amino acid 
position 110 where glutamic acid is substituted for valine, wherein said 
antibody will bind to an epitope comprising the mutation at position 110 
and has a lower binding affinity for the corresponding non-mutated 
y-synuclein or fragment thereof. Accordingly, in a preferred 
embodiment, the invention relates to a method for the diagnosis of SSDs 
or susceptibility to SSDs comprising the determination of the presence 
or absence of a glutamic acid at position 110 using a selective 
antibody. Envisaged is, for instance, a method for the diagnosis of SSDs 
or susceptibility to SSDs comprising the steps of a) obtaining cell(s) 
or a tissue sample from a potential patient, and b) determining the 
presence or absence of valine at position 110 of a y-synuclein 
polypeptide with the selective antibody. In a preferred embodiment, the 
invention provides a kit for the diagnosis of SSDs or susceptibility to 
SSDs according to this method. 

[0016] A further aspect of this invention is a kit useful for diagnosing 
SSDs or susceptibility to SSDs according to any claims 21 to 25 
comprising at least one of the following components: a) a polynucleotide 
of the sequence of y-synuclein, or a fragment thereof, 
encompassing a sequence containing a SNP, b) a nucleotide sequence 
complementary to that of (a) , c) a y-synuclein polypeptide or a 
fragment thereof, or d) an antibody to a y-synuclein polypeptide 
or a fragment thereof, capable of detecting a mutation at position 110 
of the polypeptide, the mutation preferably being a substitution of 
glutamic acid by valine. 

[0017] Another aspect of the invention relates to transgenic animals. In 
one embodiment, the invention provides a transgenic animal, preferably a 
mammal, useful for the study of SSDs or susceptibility to SSDs having a 
completely or partially deleted y-synuclein gene. In a further 
embodiment the invention provides a transgenic animal useful for the 
study of SSDs or susceptibility to SSDs comprising an exogenous human 
y-synuclein gene. The endogenous y-synuclein of such a 
transgenic animal can be completely or partially deleted. Another 
embodiment of the invention provides a transgenic animal useful for the 
study of SSDs, wherein the endogenous y-synuclein is modified to 



include the polymorphism corresponding to position 110 in the human 
y-synuclein polypeptide sequence. 

DRWD BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Table I shows the distribution of y-synuclein isoforms 
among all 40 individual anterior cingulate samples that were analyzed, 
in terms of the presence or absence of the Glu.sup.110 and Val.sup.110 
variants. A shaded box indicates absence of the respective isoform. 

[0 019] FIG. 1 shows the mRNA sequence with GenBank accession number 
AF010126 (Ji et al . , Cancer Res. 57 (1997), 759-764). The Val.sup.110 
variant is deposited under AF 037207 (Ninkina et al . , Hum. Mol . Genet. 7 

(1998) , 1417-1424) . 

[0020] FIG. 2 shows MALDI spectra of spots 278 and 438. 

[0021] FIG . 3 shows the MSMS spectrum of peptides derived from Spot 438. 

[0022] FIG. 4 shows the MSMS spectrum of peptides derived from Spot 278. 

[0023] FIG. 5 shows the different phenotypes for y-synuclein that 
were observed in the analysis of anterior cingulate samples by 
two-dimensional electrophoresis. 



DETD DETAILED DESCRIPTION OF THE INVENTION 

[0024] Any patents and publications cited herein reflect the knowledge 
in this field and are hereby incorporated by reference in entirety. 

[0025] Terms used herein have the . following meaning: 

[0026] The term "Schizophrenia Spectrum Disorders" means a class of 
psychotic disorders, including, but not limited to, schizophrenia, 
schizophreniform disorder, schizoaffective disorder, paranoid disorder, 
schizoid disorder, schizotypal disorder and delusional disorder. The 
diagnostic criteria are described in the Diagnostic and Statistical 
Manual of Mental Disorders (fourth edition 1996, "DSM-IV") . 

[0027] The term "polypeptide" is used interchangeably herein with the 
terms "polypeptides" and "protein (s) " . "y-Synuclein polypeptide" 
refers to a polypeptide having the same amino acid sequence as 
y-synuclein derived from nature.. Such native sequences can be 
isolated from nature or can be produced by recombinant and/or synthetic 
means. Naturally occurring truncated or naturally occurring variant 
forms (e.g., alternatively spliced forms) and naturally occurring 
allelic variants of y-synuclein are encompassed. "Wild-type" 
refers to the allelic form of a gene that is considered as the original 
form of the gene, i.e. before a mutation occurred. Wild- type 
y-synuclein means the y-synuclein amino acid sequence 
corresponding to the coding sequence as deposited in Genbank under 
accession number AF010126 (Ji et al., Cancer Res. 57 (1997), 759-764). 
In the present patent, the numbering of nucleotides of the 
y-synuclein gene or of amino acids of the y-synuclein 

polypeptide refers to the numbering as disclosed in Genbank, accession 
number AF010126. 

[0028] The term "antagonist" is used in the broadest sense, and includes 
any molecule that partially or fully blocks, inhibits, or neutralizes a 
biological activity of native y-synuclein. In a similar manner, 
the term "agonist" is used in the broadest sense and includes any 
molecule that mimics a biological activity of a native y-synuclein 
polypeptide. Suitable agonist or antagonist molecules specifically 



include agonist or antagonist antibodies or antibody fragments, 
fragments or amino acid sequence variants of native y-synuclein 
polypeptides, peptides, antisense molecules, and small organic 
molecules . 

[0029] "Modulate" means a partial or complete inhibition, or an 
increase, in the activity of a polypeptide. 

[0030] The term "antibody" is used in the broadest sense and 
specifically covers, for example, single anti-y-synuclein 
monoclonal antibodies (including agonist, antagonist, and neutralizing 
antibodies) , anti-y-synuclein antibody compositions with 
polyepitopic specificity, single chain anti-y-synuclein antibodies 
and fragments of anti-l-synuclein antibodies. The term "monoclonal 
antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, i.e. the individual 
antibodies comprising the population are identical except for possible 
naturally-occurring mutations that can be present in minor amounts. 

[0031] A "small organic molecule" is defined herein to have a molecular 
weight below about 500 Daltons. 

[0 032] In a pharmacological sense, in the context of the present 
invention, a "therapeutically effective amount" of an active agent such 
as a y-synuclein polypeptide or agonist or antagonist thereto or 
an anti-y-synuclein antibody, refers to an amount effective in the 
treatment of SSDs in a mammal and can be determined empirically. 

[0033] "Isolated" refers to material removed from its original 
environment . 

[0034] "Hybridization" or "hybridizes" refers to any process by which a 
strand of a polynucleotide binds with a complementary strand through 
base pairing. 

[0035] "Stringent conditions" refer to experimental conditions which 
allow up to 20% base pair mismatches, typically two 15 minute washes in 
0.1+SSC (15 mM NaCl, 1.5 mM sodium citrate, pH 7.0) at 65° 
C. 

[0036] "Homology" or "homologous" refers to a degree of similarity 
between nucleotide or amino acid sequences, which may be partial or, 
when sequences are identical, complete. 

[0037] "Antisense" refers to selective inhibition of protein synthesis 
through hybridization of an oligo- or polynucleotide to its 
complementary sequence in messenger RNA (mRNA) of the target protein. 
The antisense concept was first proposed by Zamecnik and Stephenson, 
Proc. Natl. Acad. Sci. USA 75 (1978): 280-284; Proc . Natl. Acad. Sci . 
USA 75 (1978) : 285-288) and has subsequently found broad application 
both as an experimental tool and as a means of generating putative 
therapeutic molecules (Alama, A. et al . , Pharmacol. Res. 36 
(1997) : 171-178; Dean, N. M. et al . , Biochem. Soc . Trans. 24 
(1996) :623-629; Bennet, C. F., J. Pharmacol. Exp. Ther. 280:988-1000; 
Crooke, S. T . , Antisense Research and Applications, Springer). 

[0038] The term "variant" as used herein means, in relation to amino 
acid sequences, an amino acid sequence that is altered by one or more 
amino acids. The changes may involve amino acid substitution, deletion 
or insertion. In relation to nucleotide sequences, the term "variant" as 
used herein means a nucleotide sequence that is altered by one or more 
nucleotides; the changes may involve nucleotide substitution, deletion 
or insertion. 



[0039] As used herein, a "derivative" of a polypeptide of the invention 
is a polypeptide of the invention that contains additional chemical 
moieties not normally a part of the molecule. Such moieties may improve 
the molecule's solubility, absorption, biological half -life, etc. The 
moieties may alternatively decrease the toxicity of the molecule, 
eliminate or attenuate any undesirable side effect of the molecule, etc. 
Moieties capable of mediating such effects are disclosed, for example, 
in Remington's Pharmaceutical Sciences, 16th ed., Mack Publishing Co., 
Easton, Pa. (1980) . 

[0040] The present invention relates to a genetic component in 
Schizophrenia Spectrum Disorders. Therefore, the invention could be very 
useful for the development of new drugs or medicaments for the treatment 
of SSDs, because so far, our poor understanding of the molecular and 
cellular biology of SSDs has severely hampered the identification of 
rational drug targets and the development of new anti -psychotic drugs. 
This invention now provides a genetic link between I-synuclein and 
susceptibility to Schizophrenia Spectrum Disorders. 

[0041] y-Synuclein is a member of a protein family termed 
synucleins. The other members identified so far are a-synuclein 
and p-synuclein (reviewed in Clayton and George, Trends Neurosci 21 
(1998) , 249-254) . The synucleins are a family of small soluble proteins 
expressed in the nervous system and localized in synaptic terminals. The 
three proteins, although homologous, are encoded by three different 
genes mapped to different chromosomes (Campion, D. et al . Genomics 26 
(1995) :254-257; Chen, X. et al . 1995 Genomics 26:425427, Spillantini, M. 
G. et al. Genomics 27 (1995) : 379-381, Lavedan, C. et al . Hum. Genet. 103 
(1998) : 106-112) . The functions of synucleins still remain elusive, 
a- and p-synuclein have been shown to bind and stimulate 
aggregation of p-amyloid peptide making them candidates genes for 
being risk factors for Alzheimer's Disease (Jensen, P. H. et al . 
Biochem. J. 323 (1997): 539-546; Yoshimoto, M. et al . Proc . Natl. Acad. 
Sci., 92 (1995): 9141-9145). Additionally, a-synuclein was shown 
to harbor an alanine to threonine substitution at position 53 in four 
pedigrees with autosomal -dominant ly inherited familial Parkinson's 
disease (Polymeropoulos , M. H. et al . Science 276 (1997) : 2045-2047) . 
Studies have also shown that a-synuclein is a component of Lewy 
bodies in sporadic Lewy body diseases including Parkinson's disease and 
dementia with Lewy bodies (Spillantini, M. G. et al . Nature 388 (1997): 
839-840; Takeda, A. et al . Am. J. Pathol. 152 (1998) : 367-372) . 

[0042] An attempt to identify an association of y-synuclein and 
the risk for a mental illness failed (Luedecking, E. K. et al. 
Neuroscience Letters 261 (1999) : 186-188) . However, y-Synuclein, 
also known as breast cancer specific gene 1, BCSG1, was shown to be 
highly expressed in a breast cancer cDNA library but scarcely in a 
normal breast cDNA library (Ji, H. et al . Cancer Res. 57 (1997): 
759-764) . 

[0043] The present invention provides a new function for 
Y-synuclein as a factor of susceptibility to SSDs and discloses a 
mutation that promotes the onset of SSDs. This makes y-synuclein 
polypeptides an attractive target for the screening of compounds capable 
of interfering with the onset of SSDs or useful for the treatment of 
SSDs . Such compounds could lead to the development of drugs preventing 
the onset of SSDs or alleviate the symptoms of SSDs. 

[0044] Accordingly, the present invention provides a method of screening 
for compounds capable of interfering with the onset of SSDs and a method 
of screening for compounds useful for the treatment of SSDs. The 
screening assays for such compounds can be designed in a variety of ways 
and are well known to a person skilled in the art. Some examples of such 
screening methods are given below, but the invention could also be 



practiced with other screening method known a person of skill in the 
art. The term compound is to be understood in its broadest sense and 
includes, but is not limited to polypeptides, antibodies, small organic 
molecules from natural sources or chemically synthesized. 

[0045] This invention is particularly useful for screening compounds 
using y-synuclein polypeptides or fragments thereof in any of a 
variety of drug screening techniques. In a preferred embodiment of the 
invention y-synuclein polypeptides or fragments thereof contain a 
mutation at position 10, preferably a substitution of glutamic acid 110 
to valine. The y-synuclein polypeptide or fragment employed in 
such a test can either be free in solution, affixed to a solid support, 
borne on a cell surface, or located intracellularly . 

[0046] One method of drug screening is, for instance, binding assays. In 
binding assays, the interaction is binding and the complex formed can be 
isolated or detected in the reaction mixture. In a particular 
embodiment, the y-synuclein polypeptide or fragment thereof or the 
drug candidate is immobilized on a solid phase, e.g. on a 
microtiter plate, by covalent or non-covalent 
attachments. An immobilized antibody, e.g. a 

monoclonal antibody, specific for y-synuclein to be immobilized 

can be used to anchor it to a solid surface. The assay is performed by 

adding the non- immobilized component, which may be labeled by a 

detectable label, to the immobilized component, e.g. the coated surface 

containing the anchored component. When the reaction is complete, the 

non-reacted components are removed, e.g. by washing, and complexes 

anchored on the solid surface are detected. When the originally 

non- immobilized component carries a detectable label, the detection of 

label immobilized on the surface indicates that complexing occurred. 

Where the originally non- immobilized component does not carry a label, 

complexing can be detected, for example, be using a labeled antibody. 

[0047] Another method of drug screening utilizes eukaryotic or 
prokaryotic host cell which are stably transformed with recombinant 
nucleic acids expressing the y-synuclein polypeptide or a fragment 
thereof. Drugs can be screened against such transformed cells in 
competitive binding assays. Such cells, either in viable or fixed from, 
can be used for standard binging assays. One can measure, for example, 
the formation of complexes between y-synuclein or a fragment 
thereof and the agent being tested. Alternatively, one can examine the 
diminution in complex formation between the y-synuclein and its 
target cells or target receptors caused by the agent being tested. Thus, 
the present invention provides methods of screening for drugs or any 
other agents which can affect y-synuclein associated SSDs . These 
methods comprise contacting such an agent with a y-synuclein 
polypeptide or fragment thereof and assaying (i) for the presence of a 
complex between the agent and the y-synuclein polypeptide or 
fragment thereof, or (ii) for the presence of a complex between the 
y-synuclein polypeptide or fragment thereof and the cell, by 
methods well known in the art. In such competitive binding assays, the 
y-synuclein polypeptide or fragment thereof is typically labeled. 
After suitable incubation, free or uncomplexed label is a measure of the 
ability of the particular agent to bind to y-synuclein or to 
interfere with the y-synuclein polypeptide/cell complex. 

[0048] Another technique for drug screening provides high throughput 
screening for compounds having suitable binding affinity to a 
polypeptide as described in WO 84/03564, published on Sep. 13, 1984. 
Briefly stated, large numbers of different small peptide test compounds 
are synthesized on a solid substrate, such as plastic pins or some other 
surface. As applied to a y-synuclein polypeptide, the peptide test 
compounds are reacted with y-synuclein polypeptide and washed. 
Bound y-synuclein polypeptide is detected by methods well known in 



the art. Purified y-synuclein polypeptide can also be coated 
directly onto plates for use in the aforementioned drug screening 
techniques. In addition, non-neutralizing antibodies can be used to 
capture the peptide and immobilize it on the solid support. 

[0049] This invention also contemplates the use of competitive drug 
screening assays in which neutralizing antibodies capable of binding 
y-synuclein polypeptide specifically compete with a test compound 
for binding to y-synuclein polypeptides or fragments thereof. In 
this manner, the antibody can be used to detect the presence of any 
peptide which shares one or more antigenic determinants with 
y-synuclein polypeptide. 

[0050] The present invention further encompasses methods of screening 
compounds to identify those that mimic y-synuclein polypeptide 

(agonists) or prevent the effect of the y-synuclein (antagonists) . 
Screening assays for antagonist drug candidates are designed to identify 
compounds that bind or complex with the y-synuclein polypeptide or 
otherwise interfere with the interaction of y-synuclein with other 
cellular proteins. Such screening assays will include assays amenable to 
interaction of the high- throughput screening of chemical libraries, 
making them particularly suitable for identifying small molecule drug 
candidates. The assays can be performed in a variety of formats, 
including protein-protein binding assays, immunoassays, and cell-based 
assays, which are well characterized in the art. 

[0051] This invention can also be practiced by assaying for proteins 
interacting with y-synuclein polypeptides using methods for the 
detection of protein-protein interactions. Such assays include 
traditional approaches, such as, e.g. crosslinking, co- 
immunoprecipitation, and co-purification through gradients or 
chromatographic columns. In addition, protein-protein interactions can 
be monitored by using a yeast-based genetic system (Fields et al . , 
Nature 340 (1989): 245-246; Chien et al . , Proc . Natl. Acad. Sci . USA 88 

(1991): 9578-9582; Chevray et al . , Proc. Natl. Acad. Sci. USA 89 (1991): 
5789-5793 . 

[0 052] A preferred embodiment of the present invention is related to an 
isoform of y-synuclein that is caused by an A/T single nucleotide 
polymorphism (SNP) at position 329 of the y-synuclein coding 
sequence. This SNP causes a glutamic acid to valine change at position 
110 of y-synuclein (Glu 110 Val) . 

[0053] Accordingly, the invention provides SNP probes which are useful 
in classifying people according to their types of genetic variation. The 
SNP probes according to the invention are oligonucleotides which can 
discriminate between alleles of a SNP nucleic acid in conventional 
allelic discrimination assays. As used herein, a "SNP nucleic acid" is a 
nucleic acid sequence which comprises a nucleotide which is variable 
within an otherwise identical nucleotide sequence between individuals or 
groups of individuals, thus existing as alleles. Such SNP nucleic acids 
are preferably from about 15 to about 500 nucleotides in length. The SNP 
nucleic acids may be part of a chromosome, or they may be an exact copy 
of a part of a chromosome, e.g., by amplification of such a part of a 
chromosome through PCR or through cloning. 

[0054] The SNP probes according to the invention are oligonucleotides 
that are complementary to a SNP nucleic acid. The term "complementary" 
means exactly complementary throughout the length of the oligonucleotide 
in the Watson and Crick. sense of the word. In certain preferred 
embodiments, the oligonucleotides according to this aspect of the 
invention are complementary to one allele of the SNP nucleic acid, but 
not to any other allele of the SNP nucleic acid. In a preferred 
embodiment of the invention an oligonucleotide encompassing the SNP at 



position 329 of the coding sequence corresponding to y-synuclein 
is used. This oligonucleotide can be complementary to the wild- type 
y-synuclein sequence or to any allelic form of it. 

Oligonucleotides according to this embodiment of the invention can 
discriminate between alleles of the SNP nucleic acid in various ways. 
For example, under stringent hybridization conditions, an 
oligonucleotide of appropriate length will hybridize to one allele of 
the SNP nucleic acid, but not to any other allele of the SNP nucleic 
acid. Preferably, the oligonucleotide is labeled, most preferably by a 
radiolabel or a fluorescent label. Alternatively, an oligonucleotide of 
appropriate length can be used as a primer for PCR, wherein the 3 ■ 
terminal nucleotide is complementary to one allele of the SNP nucleic 
acid, but not to any other allele. In this embodiment, the presence or 
absence of amplification by PCR determines the haplotype of the SNP 
nucleic acid. 

[0055] The present invention also provides methods of diagnosing SSDs or 
susceptibility to SSDs. Detection of a mutated form of a 
y-synuclein polypeptide will allow a diagnosis of SSDs or 
susceptibility to SSDs, since the invention provides the link between 
y-synuclein and SSDs. Individuals carrying mutations in the 
y-synuclein gene may be detected at the DNA level by. a variety of 
techniques. Nucleic acids for diagnosis may be obtained from a patient's 
cell(s), such as from blood, urine, saliva, tissue biopsy, and autopsy 
material. The genomic DNA may be used directly for detection or may be 
amplified by a polymerase chain reaction (PCR) or other amplification 
techniques prior to analysis. RNA or cDNA may also be used for the same 
purpose. Point mutations can be identified by hybridizing amplified DNA 
to radiolabeled RNA encoding y-synuclein polypeptide, or 
alternatively, radiolabeled antisense DNA sequences encoding the 
y-synuclein polypeptide. Perfectly matched sequences can be 
distinguished from mismatched duplexes, for example by RNase A digestion 
or by differences in melting temperatures. DNA sequence differences may 
also be detected by alterations in electrophoretic mobility of DNA 
fragments in gels, with or without denaturing agents, or by direct DNA 
sequencing (e.g., Myers et al . , Science (1985) 230:1242). Preferred 
methods to detect a mutant sequence include without limitation 
Single-Strand Conformation Polymorphism technique (SSCP) , Denaturing 
Gradient Gel Electrophoresis (DGGE) , conformation sensitive gel 
electrophoresis (CSGE) or the FAMA technique described in ,PCT 
application WO 95/07361. Sequence changes at specific locations may also 
be revealed by nuclease protection assays, such as RNase and SI 
protection or the chemical cleavage method (see Cotton et al., Proc Natl 
Acad Sci USA (1985) 85: 4397-4401. Thus, the diagnostic assays offer a 
process for diagnosing or determining a susceptibility to SSDs through 
detection of mutation in the y-synuclein gene by the methods 
described. 

[0056] In a preferred aspect, the invention provides a method of 
diagnosing predisposition of a subject to SSDs comprising determining 
the presence or absence of a sequence polymorphism in a 
y-synuclein polynucleotide, preferably at a position of the DNA of 
the subject that corresponds to position 32 9 of the coding sequence for 
y-synuclein. Such sequence polymorphisms correlating with SSDs may 
preferably alter the amino acid sequence in the encoded polypeptide, but 
may additionally or exclusively affect expression levels of the 
polypeptide or the way in which a transcript is processed. 

[0057] Another preferred aspect of this invention is a method of 
detecting genetic abnormality in a subject which comprises incubating a 
genetic sample from the subject with a y-synuclein polynucleotide 
probe, under conditions where the probe hybridizes to complementary 
polynucleotide sequence, to produce a first reaction product, and 
comparing the first reaction product to a control reaction product 



obtained with a normal genetic sample, where a difference between the 
first reaction product and the control reaction product indicates a 
genetic abnormality in the subject or a predisposition to developing 
SSDs . Another aspect of this invention is a method of detecting a > 
polymorphism, preferably at a position that corresponds to position 329 
of the coding sequence for y-synuclein, in the nucleotide sequence 
of a y-synuclein in a patient which comprises amplifying a target 
nucleotide sequence in DNA from the patient by PCR using a suitable pair 
of primers which target the sequence to be amplified and analyzing the 
amplified sequence to determine any polymorphism present therein. 

[005 8] In another embodiment, the method comprises measuring at least 
one activity of y-synuclein. For example, regulation of the 
expression of a gene by a y-synuclein can be determined. 
Comparison of the results obtained with results from similar analysis 
performed on y-synuclein proteins from healthy subjects is 
indicative of whether a subject has an abnormal y-synuclein 
activity. In one embodiment, the method comprises determining whether a 
subject has an abnormal mRNA and/or protein level of y-synuclein, 
such as by Northern blot analysis, reverse transcription-polymerase 
chain reaction (RT-PCR) , in situ hybridization, immunoprecipitation, 
Western blot hybridization, or immunohistochemistry . According to the 
method, cells are obtained from a subject and the y-synuclein 
protein or mRNA level is determined and compared to the level of 
y-synuclein protein or mRNA level in a healthy subject. An 
abnormal level of y-synuclein polypeptide or mRNA level is likely 
to be indicative of an aberrant y-synuclein activity. 

[0059] Another aspect of the invention is a method of diagnosing SSDs by 
detecting polymorphism in a subject by treating a tissue sample from the 
subject with an antibody to a polymorphic variant of a y-synuclein 
and detecting binding of said antibody. A preferred embodiment of the 
present invention is a. polymorphic variant at position 110 of 
y-synuclein, most preferably a Glu 110 Val mutation. A person of 
skill in the art would know how to produce such an antibody (see, for 
instance, Harlow, E. and Lane, eds . , 1988, "Antibodies: A Laboratory 
Manual", Cold Spring Harbor Press, Cold Spring Harbor). Such antibodies 
may include, but are not limited to polyclonal antibodies, monoclonal 
antibodies (mAbs) , humanized or chimeric antibodies, single chain 
antibodies, Fab fragments, F tab'). sub. 2 fragments, fragments produced by 
a Fab expression library, anti-idiotypic (anti-Id) antibodies, and 
epitope-binding fragments of any of the above. 

[0060] The invention also includes kits for the detection of an 
abnormality in the polynucleotide sequence of an individual 1 s 
y-synuclein gene. Hybridization kits for such detection comprise a 
probe of the invention as hereinbefore described, which probe may be 
modified by incorporation of a detectable, e.g. chemiluminescent or 
fluorescent, label therein, and may include other reagents such as 
labeling reagents, i.e. reagents to incorporate a detectable label such 
as a radioactive isotope, chemiluminescent or fluorescent group into a 
hybridized product,^, and buffers. PCR amplification kits comprise primer 
pairs such as those described above together with a DNA polymerase such 
as Taq polymerase, and may include additional reagents, such as an 
amplification buffer and the like. Specific embodiments of the PCR 
amplification kits can include additional reagents specific for a number 
of techniques that detect polynucleotide changes, including CSGE and DNA 
sequencing . 

[0061] Thus in another aspect, the present invention relates to a 
diagnostic kit which comprises at least one of the following components: 

[0062] (a) a polynucleotide of the sequence of y-synuclein, or a 
fragment thereof, encompassing a sequence containing an SNP, preferably 



at position 329 of the coding sequence for y-synuclein; 

[0063] (b) a nucleotide sequence complementary to that of (a) ; 

[0064] (c) a y-synuclein polypeptide or a fragment thereof; or 

[0065] (d) an antibody to a y-synuclein polypeptide or a fragment 
thereof, capable of detecting a mutation at position 110 of the 
polypeptide, preferable a substitution of glutamic acid by valine. 

[0066] Such a kit will be of use in diagnosing SSDs or susceptibility to 
SSDs. 

[0067] The present invention also provides an animal model to study SSDs 
and susceptibility to SSDs . Such studies can be performed using 
transgenic animals. For example, one can produce transgenic mice, which 
contain a specific allelic variant of a y-synuclein gene. These 
mice can be created, e.g., by replacing their wild-type 
y-synuclein gene with an allele of the human y-synuclein 
gene. For instance, the human y-synuclein allele with the Glu 110 
Val mutation could be introduced into such mice. The response of these 
mice to specific y-synuclein therapeutics can then be determined. 

[0068] In a preferred embodiment, the present invention provides a 
transgenic mammalian animal, said animal having cells incorporating a 
recombinant expression system adapted to express y-synuclein 
(preferably human y-synuclein, more preferably human 
y-synuclein containing the Glu 110 Val polymorphism) . Generally, 
the recombinant expression system will be stably integrated into the 
genome of the transgenic animal and will thus be heritable so that the 
offspring of such a transgenic animal may themselves contain the 
transgene . Transgenic animals can be engineered by introducing the 
coding portion of the y-synuclein gene into the genome of animals 
of interest, using standard techniques for producing transgenic animals. 
Animals that can serve as a target for transgenic manipulation include, 
without limitation, mice, rats, rabbits, guinea pigs, sheep, goats, 
pigs, and non-human primates, e.g. baboons, chimpanzees and monkeys. 
Techniques known in the art to introduce a transgene into such animals 
include pronucleic microinjection (U.S. Pat. No. 4,873,191); 
retrovirus -mediated gene transfer into germ lines (e.g. Van der Putten 
et al. 1985, Proc. Natl. Acad. Sci. USA 82 : 6148 -6152 ) ; gene targeting 
in embryonic stem cells (Thompson et al . , Cell 56 (1989), 313-321); 
electroporation of embryos and sperm-mediated gene transfer (for a 
review, see for example, U.S. Pat. No. 4,736,866). For the purpose of 
the present invention, transgenic animals include those that carry the 
transgene only in part of their cells ("mosaic animals"). The transgene 
can be integrated either as a single transgene, or in concatamers . 
Selective introduction of a transgene into a particular cell type is 
also possible by following, for example, the technique of Lasko et al., 
Proc. Natl. Acad. Sci. USA 89 (1992): 6232-6236. Particular cells could 
also be targeted for y-synuclein incorporation with 
tissue-specific enhancers. The expression of the transgene can be 
monitored by standard techniques such as in situ hybridisation, Northern 
Blot analysis, PCR or immunocytochemistry . Transgenic animals that 
include a copy of a transgene encoding y-synuclein introduced into 
the germ line of the animal at an embryonic stage can be used to examine 
the effect of increased expression of DNA encoding y-synuclein. In 
accordance with this facet of the invention, an animal is treated with 
the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene, would indicate a 
potential therapeutic intervention for the pathological condition. 

[0069] Alternatively, non-human bomologues of y-synuclein can be 
used to construct a y-synuclein "knock out" animal which has a 



defective or altered gene encoding y-synuclein as a result of 
homologous recombination between the endogenous gene encoding 
y-synuclein and altered genomic DNA encoding y-synuclein 
introduced into an embryonic stem cell of the animal. A portion of the 
genomic DNA encoding y-synuclein can be deleted or replaced with - 
another gene, such as a gene encoding a selectable marker which can be 
used to monitor integration. Typically, several kilobases of unaltered 
flanking DNA (both at the 5' and 3' ends) are included in the vector 
(see e.g. Thomas et al., Cell 51 (1987): 503-512 for a description of 
homologous recombination vectors) . The vector is introduced into an 
embryonic stem cell line (e.g. by electroporation) and cells in which 
the introduced DNA has homologously recombined with the endogenous DNA 
are selected (see e.g. Li et al . , Cell 69 (1992): 915-926). The selected 
cells are then injected into a blastocyst of an animal (e.g. mouse or 
rat) to form aggregation chimeras (see e.g. Bradley, in Teratocarcinomas 
and Embryonic Stem Cells: A Practical Approach, E. J. Robertson, ed. , 
IRL, Oxford 1987, pp. 113-152). A chimeric embryo can then be implanted 
into a suitable pseudopregnant female foster animal and the embryo 
brought to term to create a "knock out" animal. Progeny harboring the 
homologously recombined DNA in their germ cells can be identified by 
standard techniques and used to breed animals in which all cells of the 
animal contain the homologously recombined DNA. Knockout animals can be 
characterized, for instance, for their ability to defend against certain 
pathological conditions and for their development of pathological 
conditions due to absence of the y-synuclein polypeptide. 

[0070] In practicing the present invention, many conventional techniques 
in molecular biology, microbiology, and recombinant DNA are used. These 
techniques are well known and are explained in, for example, Current 
Protocols in Molecular Biology, Volumes I, II, and m, 1997 (F. M. 
Ausubel ed.); Sambrook et al . , 1989, Molecular Cloning: A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y.; DNA Cloning: A Practical Approach, Volumes I and II, 1985 

(D. N. Glover ed.); Oligonucleotide Synthesis, 1984 (M. L. Gait ed.); 
Nucleic Acid Hybridization, 1985, (Hames and Higgins) ; Transcription and 
Translation, 1984 (Hames and Higgins eds . ) ; Animal Cell Culture, 1986 

(R. I. Freshney ed.); Immobilized Cells and Enzymes, 1986 (IRL Press); 
Perbal, 1984, A Practical Guide to Molecular Cloning; the series, 
Methods in Enzymology (Academic Press, Inc.); Gene Transfer Vectors for 
Mammalian Cells, 1987 (J. H. Miller and M. P. Calos eds., Cold Spring 
Harbor Laboratory); and Methods in Enzymology Vol. 154 and Vol. 155 (Wu 
and Grossman, and Wu, eds., respectively). 

[0071] The following Examples illustrate the present invention, without 
in any way limiting the scope thereof. 

EXAMPLES 

Example 1 

[0072] Sample Preparation 

[0073] Brain samples were obtained from Maryland Brain Collection, 
associated with the Maryland Psychiatric Research Center (MPRC) . This 
collection currently holds over sixty brains from schizophrenic 
patients, some of which come from patients known to the MPRC for some 
time before death. A similar number of "normal" individuals is also 
available. MPRC operates a policy of extremely careful and verified 
diagnosis together with high quality control on the storage of the 
tissue. The dissection of areas of interest is done with high 
consistency. A critical point is the choice of brain regions to be 
analyzed. For schizophrenics with predominantly positive symptoms, such 
as hallucinations and delusions, the anterior cingulate cortex and the 
hippocampus are the two brain regions, most likely to exhibit 



alterations. This is based on the extensive database of the MPRC on the 
neurocircuitry underlying these facets of the disease (Tamminga et. al . , 
Arch. Gen. Psych. 49:522-530, 1992; Buchanan et. al . , 155 
(1998) :1049-1055) . 

[0074] For this study, a total of 40 brain samples derived from the 
anterior cingulate cortex was used: 20 brain samples of patients 
diagnosed with schizophrenia with predominantly positive symptoms and 2 0 
brain samples of matched control samples. The diagnosis of schizophrenia 
was confirmed retrospectively by two independent psychiatrists, 
according to DSM-IV criteria. Samples were identified by numbers from 
1-40 and processed as much as possible in pairs of one sample from the 
diseased and one from the control group. After all samples had been 
processed and run on two-dimensional gels, the assignment of the 4 0 
samples to their respective groups was revealed to facilitate analysis. 
The identity of the groups was not revealed at that stage. 

[0075] The tissue samples were processed the following way: Tissue 
samples (0.5-1 g) were homogenized in lysis buffer, 7 M urea, 2 M 
thiourea, 4% CHAPS, 1% DTT with 3 ^ig/ml DNAse I (Sigma D-4527) and 
1.5 ug/ml RNAse A (Sigma R-5500) , in a Potter-Elvehjem type glass 
homogenizer on ice. Samples were homogenized with 8 strokes at 800 rpm, 
kept at room temperature for 15 min and treated once more with three 
strokes at 80 0 rpm. Subsequently, tissue homogenates were centrifuged at 
100' 000 g, and the supernatants frozen at -80 ° C. before 
performing two-dimensional electrophoresis as described below. Pellets 
were stored separately. 

Example 2 

[0076] Differential Analysis of Protein Expression in Schizophrenia 
Patients with Predominantly Positive Symptoms: 

[0077] Two-dimensional electrophoresis was carried out using a 
modification of the method of Bjellqvist et al . (Bjellqvist B et al . 
(1993) Electrophoresis 14, 1357-1365) . Three (five in case of the pooled 
samples) gels were run and stained in parallel for each sample. For the 
first dimension, samples of approximately 1 . 0 mg protein were loaded 
onto pH 4.5-5.5 linear IPG strips (Pharmacia) by reswelling the strips 
in sample solution (Sanchez J-C. et al . (1997) Electrophoresis 18, 
324-327) . Iso-electric focusing was performed on the Multiphor II 
apparatus (Pharmacia) for approximately 80 kVh at 20° C, 
essentially using the voltage gradient recommended by the manufacturer. 
After focusing, IPG strips were equilibrated as described in Bjellqvist 
B. et al. (1993), Electrophoresis 14, 1357-1365) with 2% DTT in the 
first step and 5% iodoacetamide in the second step. For the second 
dimension, IPG strips were applied to 20+25 cm (IsoDalt, Hoefer) 
SDS-PAGE gels (12% T, 2.6% C), which were run overnight at 100 V and 
15° C. Gels were either fixed in 40% ethanol/10% acetic acid and 
stained overnight with Sypro Ruby (Molecular Probes) or with colloidal 
Coomassie Blue G-250, using the method of Anderson (Anderson L. (1991) 
Two-dimensional electrophoresis, 2nd ed., Large Scale Biology Press, 
Rockville Md.). Stained gels were digitized with the FLA-3000 
fluorescence imager (Fuji) as TIFF files with 16-bit pixel depth. Before 
starting image analysis with the Melanie 3 program (Genebio) , image size 
was reduced by a factor of 2 in both directions, by averaging 
neighboring pixels, to reduce noise. Spot tables and matching data 
(pairs reports) were exported from Melanie for statistical analysis with 
the Impressionist software package (GeneData) . Since the digitized 
images sometimes contain artefacts, due to incomplete resolution of 
spots or background staining, differences were always checked and 
corrected, if necessary, by visual analysis of the original gels. 

[0078] Differential analysis of protein expression between patients and 



controls was first performed on the anterior cingulate cortex, one of 
the brain regions thought to play in important role in positive 
symptoms. The analysis is carried out pH gradient by pH gradient with 
120 gels per experiment (40 samples in triplicate) . The data described 
below are derived from the pH range 4.5-5.5. Around 30 spots showed high 
variability between individuals, including a few with a more or less 
pronounced association with one of the groups. To increase the 
confidence in the spots that seemed to differ between groups, it was 
decided to run a pooled comparison in addition to the analysis of all 
individual samples . For this purpose the samples were combined into two 
pools of 10 for each group. The analysis of the pools confirmed the most 
consistent difference to be in the level of protein spot 43 8, which was 
downregulated in group 2 compared to group 1. This differences was 
statistically significant (T-test) , group 1 vs. group 2: p<0.01. This 
protein spot was readily identified by MALDI mass spectrometry (see 
Example 3 and FIG. 2) as y-synuclein (SwissProt accession nr. 
076070) . Detailed analysis by MALDI and nanospray-ESMSMS of spot 438 and 
a neighbouring spot 278 (Example 3, FIGS. 3 and 4) showed that two major 
isoforms of y-synuclein are found in the anterior cingulate, with 
a known SNP, an A to T point mutation (FIG . 1, boxed residue) , being the 
difference between them (Ninkina et al . , Hum. Mol . Genet. 7 (1998), 
1417-1424; Luedecking et al . , 1999, Meurosci Lett 261:186-188.). This 
SNP causes a Glu to Val change at position 110 of the protein and a 
concomitant change in charge, which makes it detectable in 
two-dimensional electrophoresis as two spots with the same apparent 
molecular weight, but with different isoelectric points. Spot 438 
represents the 110V isoform, whereas spot 278 has a Glu at position 110 
(FIGS. 2-4) . 

[0079] As expected, analysis of the individual samples revealed three 
possible phenotypes: the homozygous for either 110E or 110V and the 
heterozygous that has both (FIG. 5) . The differential expression is 
explained by the presence of the 110V in only 4 of the 2 0 individuals in 
group 2, whereas it is present in 13 of 2 0 members of group 1, two of 
which are homozygous for 110V (Table II) . The derived allele frequencies 
for the 110V and 110E allele are 0.375 (15/40) : 0.625 (25/40) in group 1 
and 0.100 (4/40): 0.900 (36/40) in group 2. These ratios are 
significantly different at the p<0.005 level (Pearson's chi-square 
test) . 

[0080] Following the analysis group 1, in which a high number of 
individuals express the 110V isoform, was identified as the patient 
group. Therefore the data presented here clearly suggest that this 
isoform of y-synuclein is associated with schizophrenia. Since the 
underlying alteration is a genetic polymorphism, it is likely to be one 
of the genetic risk factors for a predisposition to the disease, since 
this protein is expressed in the brain (Lavedan et al . , 1998, Hum Genet 
103:106-112) and is thought to be involved in synaptic function and 
plasticity (Clayton and George, Trends Neurosci 21 (1998) : 249-254) . 

Example 3 

[0081] Identification of Gel Spots of Interest: 

[0082] Protein spots of interest on the 2D-gel were analyzed the 
following way: Protein spots of interest were excised, transferred to 
96-well plates and subjected to in-gel trypsin digestion, essentially 
according to Shevchenko A. et al . (1996) Anal. Chem. 66, 850-858. After 
reduction, alkylation and overnight digestion with trypsin, peptides 
were finally eluted with 5% formic acid. 

[0083] The peptides were further analyzed by MALDI Mass Spectrometry: 
a -cyano4 -hydroxy- cinnamic acid/nitrocellulose matrices were prepared by 
a modified version of the fast evaporation technique of Jensen O. N. et 



al. (1996) Rapid Comm. Mass Spectrom. 10, 1371-1378. A solution of 
nitrocellulose (Trans -Blot Transfer Medium, Bio-Rad, Glattbrugg, 
Switzerland) in acetone (10 mg in 0.5 mL) was admixed to a suspension of 
a-cyano-4-hydroxy-cinnamic acid (Sigma, Buchs, Switzerland) in 
isopropanol (20 mg in 0.5 mL, ) . 0.5 mL of this solution was applied to 
the sample plate followed by 0 . 8 mL of sample solution in 15 % 
CH3CN/H20/2% HCOOH corresponding to about 2% of total sample. Reflectron 
positive MALDI mass spectra were recorded on a PerSeptive Voyager Elite 
mass spectrometer (Framingham, Mass., USA) at 20 kV accelerating 
potential in the delayed extraction mode using standard settings for 
delay times and grid voltages. Samples were irradiated by a nitrogen 
laser pulse at 337 nm and 256 laser shots were summed into a single mass 
spectrum. Spectra were calibrated internally on known background 
signals . 

[0084] The peptides were also analyzed by Nano-electrospray Tandem Mass 
Spectrometry: An aliquot (12 ^iL out of total of about 40 jaL) of 
the sample solution was concentrated/desalted on a needle which was 
packed with .about. 100 nL of POROS R3 sorbent (PE Biosystems, Framingham 
Mass. , USA) . After a washing step with 16 nL of 2% formic acid in 
aqueous solution, the peptide mixture was directly eluted into a 
gold-coated borosilicate needle (Protana, Odense, D K) by the addition 
of 1-2 nL of 2% formic acid in 50/48 v/v CH . sub . 30H/H . sub . 20 . The 
spraying process was started by applying a voltage difference (900 V) 
between the needle tip and the orifice (1.5 mm distance) of the PE-Sciex 
QS TAR mass spectrometer (Toronto, Canada) . A full mass spectrum was 
acquired over a wide mass range (m/z 350-1800) and parent ions (mass 
window of 4.5 Da) of interest were mass -selected and fragmented by 
collision induced dissociation with nitrogen (collision energy 141 eV; 
collision gas pressure 6 arbitrary units) . 

[0085] FIG. 2 shows selected mass regions of MALDI mass spectra of 
tryptic hydrolysates derived from y-synuclein isoforms. The upper 
trace corresponds to the Val.sup.110 isoform (Spot 438) and the lower 
trace to the Glu.sup.110 isoform (Spot 278). Peptides corresponding to 
fragments of the different isoforms are labeled accordingly. In FIG. 3 
the NanoESMS/MS spectrum of m/z=571 . 2927 (3+) , Mr=1710.8546 Da is 
consistent with peptide sequence: (98-113 ) =EDLRPSAPQQEGVASK, derived, 
from the Val.sup.110 variant . of human y-synuclein. The difference 

(99.07 Da) between the masses of fragment ions y.sub.3 (3 05.17 Da) and 
y.sub.4 (404.24 Da) confirms the presence of a valine residue in 
position 110. This is corroborated by the existence of fragment ions 

(y.sub.5, y.sub.6, y.sub.7, y.sub.8, y.sub.9, y. sub. 13, y. sub. 14, and 
y. sub. 15), which match this peptide sequence. In FIG. 4 the NanoESMS/MS 
spectrum of m/z=581.2907 (3+) , Mr=1740 . 8486 Da corresponds to peptide 
sequence: (98 -113 ) =EDLRPSAPQQEGEASK, derived from wild-type 

(Glu.sup. 110) human y-synuclein. The difference (12 9.04 Da) 
between the masses of fragment ions y.sub.3 (305.18 Da) and y.sub.4 

(434.22 Da) indicated the presence of a glutamic acid residue in 
position 110. This is corroborated by the existence of fragment ions 

(y.sub.5, y.sub.6, y.sub.7, y.sub.8, y.sub.9, y. sub. 10, y. sub. 11, 
y. sub. 12, y. sub. 13, y. sub. 14, and y. sub. 15) which match this peptide 
sequence . 
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CLM What is claimed is: 

1 . A method of screening for compounds useful for the treatment of SSDs 
comprising the steps of a) contacting a y-synuclein polypeptide 

with the compounds to be screened; b) detecting interactions of said 
compounds with said polypeptide. 

2 . A method of screening for compounds capable of interfering with the 
onset of SSDs comprising the steps of a) contacting a y-synuclein 
polypeptide with the compounds to be screened; b) detecting 
interactions of said compounds with said polypeptide. 

3. The method of claim 1 or 2 , wherein the y-synuclein contains a 
mutation. 

4. The method according to claim 1, 2 or 3 wherein the glutamic acid at 
position 110 of the y-synuclein polypeptide is substituted by 

valine . 

5. The method of claim 1, 3, 4 or 4 wherein human y-synuclein is 
contacted with the compounds to be screened. 

6. The method according to any of the previous claims, wherein a 
cell-based assay system is used. 

7. A method of screening for agonist or antagonist compounds of 
y-synuclein comprising the steps of a) incubating 
y-synuclein expressing cells with a candidate compound; b) 

assaying for the interference of said compounds with the interaction of 
y-synuclein and other cellular proteins. 

8. The method of claim 7, wherein the y-synuclein contains a 
mutation . 

9. The method according to claim 7 or 8 , wherein the glutamic acid at 
position 110 of the y-synuclein polypeptide is substituted by 
valine. 

10. The method of claim 7, 8 or 9 wherein the human y-synuclein is 
used . 

11. The method according to any of the previous claims, wherein a 
fragment, variant or derivative of y-synuclein is used. 

12. A compound, identified by a method according to any of the previous 
claims, useful for the treatment of SSDs. 

13. A method for the production of a pharmaceutical composition 



comprising identifying a compound by the method of any of claims 1 to 11 
and furthermore mixing the compound identified with a pharmaceutical 
acceptable carrier. 

14. Use of a y-synuclein polypeptide, a fragment, variant or 
derivative thereof, for the screening of compounds useful for the 
treatment of SSDs . 

15. The use of a y-synuclein polypeptide, a fragment, variant or 
derivative thereof, according to claim 14, wherein the said polypeptide 
contains a mutation. 

16. The use of a y-synuclein polypeptide, a fragment, variant or 
derivative thereof, according to claim 14, wherein the glutamic acid at 
position 110 of the y-synuclein polypeptide is substituted by 

valine . 

17. An oligonucleotide complementary to a part of the y-synuclein 
coding sequence useful for the discrimination of a SNP at position 329 
of the y-synuclein coding sequence. 

18. An antibody that binds to y-synuclein polypeptides, or 
fragments thereof, said polypeptides having a mutation at amino acid 
position 110 where glutamic acid is substituted for valine, wherein said 
antibody will bind to an epitope comprising the mutation at position 110 
and has a lower binding affinity for the corresponding non-mutated 
y-synuclein or fragment thereof. 

19. An antibody according to claim 18, said antibody being a monoclonal 
antibody. 

20. Use of a y-synuclein polypeptide or a nucleotide sequence 
encoding y-synuclein for the diagnosis of SSDs or susceptibility 
to SSDs. 

21. A method for the diagnosis of SSDs or susceptibility to SSDs 
comprising the steps of a) obtaining cell(s) or a tissue sample from a 
potential patient; b) determining the presence or absence of valine at 
position 110 of a y-synuclein polypeptide with the antibody of 

claim 18 or claim 19. 

22. A method for the diagnosis of SSDs or susceptibility to SSDs 
comprising the steps of a) obtaining cell(s) or a tissue sample from a 
potential patient; b) analyzing the nucleotide sequence of a gene or a 
part of a gene encoding y-synuclein; c) comparing the results 
obtained with a standard sequence. 

23. A method according to claim 22, wherein a polynucleotide encoding 
y-synuclein or a fragment thereof is amplified by PCR. 

24. A method according to claim 22 or 23, wherein the occurrence of a 
polymorphism at position 329 of the human y-synuclein gene is 
analyzed. 

25. A method according to any of to claims 22 to 24, wherein the human 
wild-type y-synuclein is the standard sequence. 

26. A kit useful for diagnosing SSDs or susceptibility to a SSDs 
according to any claims 21 to 25 comprising at least one of the 
following components a) a polynucleotide of the sequence of 
y-synuclein, or a fragment thereof, encompassing a sequence 
containing a SNP; b) a nucleotide sequence complementary to that of 
(a) ; c) a y-synuclein polypeptide or a fragment thereof; or d) 

an antibody to a y-synuclein polypeptide or a fragment thereof, 



capable of detecting a mutation at position 110 of the polypeptide, the 
mutation preferably being a substitution of glutamic acid by valine. 



27. A transgenic animal useful for the study of SSDs or susceptibility 
to SSDs having a completely or partially deleted y-synuclein gene. 

28. A transgenic animal useful for the study of SSDs or susceptibility 
to SSDs comprising an exogenous human y-synuclein gene. 

29. The transgenic animal of claim 28, wherein the endogenous 
y-synuclein is completely or partially deleted. 

30. The transgenic animal of claim 28 or 29 wherein the expression of 
the human y-synuclein is controlled by a tissue specific promoter 

or enhancer. 

31. A transgenic animal useful for the study .of SSDs, wherein the 
endogenous y-synuclein is modified to include the polymorphism 
corresponding to position 110 in the human sequence. 
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TITLE: Effects of polymer grafting on a glass surface for 

protein chip applications 
AUTHOR (S) : Kim, Jae-Kwon; Shin, Dong-Sik; Chung, Woo-Jae; Jang, 

Ki-Hoon; Lee, Kook-Nyung; Kim, Yong-Kweon; Lee, 

Yoon-Sik 

CORPORATE SOURCE: School of Chemical Engineering, Seoul National 

University, Seoul, 151-742, S. Korea 
SOURCE: Colloids and Surfaces, B: Biointerf aces (2004), 33(2), 

67-75 

CODEN: CSBBEQ; ISSN: 0927-7765 
PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i s h 

AB Glass surfaces were modified using several hydrophilic polymers for the 
fabrication of protein chips and biosensors. Surface activation was 
carried out by silanization, and polymer films were introduced to the 
glass substrates by using two methods. First, preformed amino group 
containing polymers, capable of reacting with appropriate surface sites, were 
coupled to the glass substrates. Second, polymer layers were formed by 
free radical chain polymerization using immobilized initiators. Covalent 
binding and non-specific antibody adsorption were examined by 
quantifying IgG-peroxidase conjugates immobilized to the 



polymer-grafted glass substrates. Polymer -grafted glass 
substrates showed that non-specific adsorption was reduced by 10-60% as 
compared with 3 -aminopropyltriethoxysilane (APTS) -treated substrate. In 
particular, chitosan-graf ted substrates exhibited very low non-specific 
protein adsorption. Despite this protein-rejecting phenomenon of the 
surface-bound polymer, the quantity of antibodies 
immobilized by covalent binding to the polymer-grafted 
glass substrates was comparable to that immobilized on the 

non-polymer-grafted surface. We also performed a protein patterning experiment 
on the polymer-grafted surface by using maskless photolithog. We found 
that the chitosan-graf ted glass substrate, with good protein repellency, 
displayed a very clear streptavidin-patterned surface. 
REFERENCE COUNT: 36 THERE ARE 36 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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SOURCE: Proceedings of SPIE-The International Society for 

Optical Engineering (1998), 3 199 (Biomedical Systems 
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PUBLISHER: SPIE-The International Society for Optical Engineering 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB The fluorescence-based detection of single dye labeled protein mols. at 
interfaces is presented. Glass substrates with covalent 
immobilized antibodies serve for capturing matching 

antigens from volume concns . between 10-12 and 10-17 mol/1. The unspecific 
binding at the interface has been reduced to a level down to 0,1 % of the 
maximum signal level. At concns. lower than 10-13 mol/1 we observe single 
antibody-antigen complexes at the surface. We developed a scanning method 
for counting single antibody-antigen complexes. The counting results are 
used for calibrating the volume concentration dependency. At the present 
stage, 

the detection limit of this mol . counting process is of the order of 10-17 
mol/1, and the dynamic range detectable antigen concentration is more than 8 
orders of magnitude, without reaching a limiting value. The instrumental 
set-up is similar to that of a confocal microscope. A diode laser is used 
as an excitation source. As an first application in early-stage- 
diagnostics, we investigated the detection of a single cardiac-actin mol. 
in human plasma. 
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(67-75) . 
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Netherlands 
Journal; Article 
029 Clinical Biochemistry 

English 
English 

Glass surfaces were modified using several hydrophilic polymers for the 
fabrication of protein chips and biosensors. Surface activation was 
carried out by silanization, and polymer films were introduced to the 
glass substrates by using two methods. First, preformed amino group 
containing polymers, capable of reacting with appropriate surface sites, 
were coupled to the glass substrates. Second, polymer layers were formed 
by free radical chain polymerization using immobilized initiators. 
Covalent binding and non-specific antibody adsorption 
were examined by quantifying IgG-peroxidase conjugates immobilized 
to the polymer-grafted glass substrates. Polymer-grafted glass 
substrates showed that non-specific adsorption was reduced by 10-60% as 
compared with 3-aminopropyltriethoxysilane (APTS) -treated substrate. In 
particular, chitosan-graf ted substrates exhibited very low non-specific 
protein adsorption. Despite this protein-rejecting phenomenon of the 
surface-bound polymer, the quantity of antibodies 
immobilized by covalent binding to the polymer-grafted 
glass substrates was comparable to that immobilized on the 
non-polymer-grafted surface. We also performed a protein patterning 
experiment on the polymer-grafted surface by using maskless 

photolithography. We found that the chitosan-graf ted glass substrate, with 
good protein repellency, displayed a very clear streptavidin-patterned 
surface. .COPYRGT. 2003 Elsevier B.V. All rights reserved. 
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AB Glass surfaces were modified using several hydrophilic polymers for the 
fabrication of protein chips and biosensors. Surface activation was 
carried out by silanization, and polymer films were introduced to the 
glass substrates by using two methods . First, preformed amino group 
containing polymers, capable of reacting with appropriate surface sites, 
were coupled to the glass substrates. Second, polymer layers were formed 
by free radical chain polymerization using immobilized initiators. 
Covalent binding and non-specific antibody adsorption 
were examined by quantifying IgG-peroxidase conjugates immobilized 
to the polymer-grafted glass substrates. Polymer-grafted glass 
substrates showed that non-specific adsorption was reduced by 10-60% as 
compared with 3 -aminopropyltriethoxysilane (APTS) -treated substrate. In 
particular, chitosan-graf ted substrates exhibited very low non-specific 
protein adsorption. Despite this protein-rejecting phenomenon of the 
surface-bound polymer, the quantity of antibodies 
immobilized by covalent binding to the polymer-grafted 
glass substrates was comparable to that immobilized on the 
non-polymer-grafted surface. We also performed a protein patterning 
experiment on the polymer-grafted surface by using maskless 

photolithography. We found that the chitosan-graf ted glass substrate, with 
good protein repellency, displayed a very clear streptavidin-patterned 
surface. $CPY 2003 Elsevier B.V. All rights reserved. 36 Refs. 

L10 ANSWER 2 OF 2 COMPENDEX COPYRIGHT 2004 EEI on STN 
ACCESSION NUMBER: 2002(39) :5571 COMPENDEX 

TITLE: Detection of single protein molecules at interfaces 

after antibody-antigen-binding. 
AUTHOR: Loscher, F. (Institut fut Analytische Chemie Chemo- 

und Biosensorik Universitat Regensburg, 93040 



Regensburg, Germany); Bohme, S.; Martin, J.; Seeger, 
S. 

MEETING TITLE: Biomedical Systems and Technologies II. 

MEETING ORGANIZER: SPIE 

MEETING LOCATION: San Remo, Italy 

MEETING DATE: 04 Sep 1997-06 Sep 1997 

SOURCE: Proceedings of SPIE - The International Society for 

Optical Engineering v 3199 1997. p 168-177 
CODEN: PSISDG ISSN: 0277-786X 

PUBLICATION YEAR: 1997 

MEETING NUMBER: 59700 

DOCUMENT TYPE: Conference Article 

TREATMENT CODE: Theoretical; Experimental 

LANGUAGE : Engl i sh 

AN 2002 (39) : 5571 COM P END EX 

AB The fluorescence-based detection of single dye labeled protein molecules 
at interfaces is presented. Glass substrates with 
covalent immobilized antibodies serve for 

capturing matching antigens from volume concentrations between 10-12 and 
10-17 mol/l. The unspecific binding at the interface has been reduced to a 
level down to 0,1% of the maximum signal level. At concentrations lower 
than 10 -13 mol/l we observe single ant ibody- antigen complexes at the 
surface. We developed a scanning method for counting single 
antibody-antigen complexes. The counting results are used for calibrating 
the volume concentration dependency. At the present stage, the detection 
limit of this molecule counting process is of the order of 10-17 mol/l , 
and the dynamic range detectable antigen concentration is more than 8 
orders of magnitude, without reaching a limiting value. The instrumental 
set-up is similar to that of a confocal microscope. A diode laser is used 
as an excitation source. As an first application in early-stage- 
diagnostics, we investigated the detection of a single cardiac-actin 
molecule in human plasma. 30 Ref s . 
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AB The fluorescence-based detection of single dye labeled protein molecules 
at interfaces is presented. Glass substrates with 
covalent immobilized antibodies serve for 

capturing matching antigens from volume concentrations between 
10 . sup . - . sup . 1 . sup . 2 and 10 . sup . - . sup . 1 . sup . 7 mol/1. The unspecific 
binding at the interface has been reduced to a level down to 0,1 % of the 
maximum signal level. At concentrations lower than 10 . sup . - . sup . 1 . sup . 3 
mol/1 we observe single antibody-antigen complexes at the surface. We 
developed a scanning method for counting single antibody-antigen 
complexes. The counting results are used for calibrating the volume 
concentration dependency. At the present stage, the detection limit of 
this molecule counting process is of the order of 10 . sup . - . sup . 1 . sup . 7 
mol/1, and the dynamic range detectable antigen concentration is more 
than 8 orders of magnitude, without reaching a limiting value. The 
instrumental set-up is similar to that of a confocal microscope. A diode 
laser is used as an excitation source. As an first application in 
early-stage-diagnostics, we investigated the detection of a single 
cardiac-actin molecule in human plasma. 
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'2003' NOT A VALID FIELD CODE 

L4 0 0 FILE CONFSCI 

L41 0 S L34 

L42 0 FILE HEALSAFE 



L43 0 S L34 

L44 0 FILE IMSDRUGCONF 

L45 3 S L34 

L46 3 FILE LIFESCI 

L47 0 S L34 
'2003' NOT A VALID FIELD CODE 

L4 8 0 FILE MEDICONF 

L49 3 S L34 

< User Break > 

SEARCH ENDED BY USER 

=> file .meeting 

' EVENTLINE 1 IS NOT A VALID FILE NAME 

Enter "HELP FILE NAMES " at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 
ENTER A FILE NAME OR (IGNORE) : ignore 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 11.50 81.68 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE TOTAL 

ENTRY SESSION 

CA SUBSCRIBER PRICE 0.00 -1.40 

FILE 1 AGRICOLA 1 ENTERED AT 14:00:13 ON 13 SEP 2 004 
FILE ' BIOTECHNO ' ENTERED AT 14:00:13 ON 13 SEP 2004 

COPYRIGHT (C) 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CONFSCI' ENTERED AT 14:00:13 ON 13 SEP 2 004 
COPYRIGHT (C) 2 004 Cambridge Scientific Abstracts (CSA) 

FILE 'HEALSAFE' ENTERED AT 14:00:13 ON 13 SEP 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 



FILE 'IMSDRUGCONF' ENTERED AT 14:00:13 ON 13 SEP 2004 
COPYRIGHT (C) 2 004 IMSWORLD Publications Ltd. 

FILE 1 LIFESCI ' ENTERED AT 14:00:13 ON 13 SEP 2 004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 



FILE ' MEDICONF ' ENTERED AT 14:00:13 ON 13 SEP 2004 

COPYRIGHT (c) 2004 FAIRBASE Datenbank GmbH, Hannover, Germany 

FILE 'PASCAL' ENTERED AT 14:00:13 ON 13 SEP 2004 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2004 INIST-CNRS. All rights reserved. 

=> covalent(5A) (antibody or protein) (8A) (immobilized or immobilizing or 
coat) (7A) (microplate or microtiter or microwell or glass) 



L50 .0 FILE AGRICOLA 

L51 0 FILE BIOTECHNO 

L52 0 FILE CONFSCI 

L53 0 FILE HEALSAFE 

L54 0 FILE IMSDRUGCONF 

L55 0 FILE LIFESCI 



L56 
L57 



0 FILE MEDICONF 

1 FILE PASCAL 



TOTAL FOR ALL FILES 

L58 1 COVALENT (5A) (ANTIBODY OR PROTEIN) (8A) (IMMOBILIZED OR IMMOBILIZIN 

G OR COAT) (7A) (MICRO PLATE OR MICROTITER OR MICROWELL OR GLASS) 

=> (covalent (5A) (antibody or protein) ) (8A) (immobilized or immobilizing or 

coat) ) (P) (microplate or microtiter or microwell or glass or microarray or sensor) 

UNMATCHED RIGHT PARENTHESIS 'COAT)) (P' 

The number of right parentheses in a query must be equal to the 
number of left parentheses. 

=> ( (covalent (5A) (antibody or protein)) (8A) (immobilized or immobilizing or 
coat) ) (P) (microplate or microtiter or microwell or glass or microarray or sensor) 
L59 0 FILE AGRICOLA 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - "AND* OPERATOR ASSUMED 'COAT)) (P) (MICROPLAT 1 

L60 3 FILE BIOTECHNO 

L61 0 FILE CONFSCI 

L62 0 FILE HEALSAFE 

L63 0 FILE IMSDRUGCONF 

L64 1 FILE LIFESCI 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 1 AND 1 OPERATOR ASSUMED 'COAT)) (P) (MICROPLAT ' 

L65 0 FILE MEDICONF 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED 'COAT)) (P) (MICROPLAT' 

L66 4 FILE PASCAL 

TOTAL FOR ALL FILES 

L67 8 ( (COVALENT (5 A) (ANTIBODY OR PROTEIN)) (8A) (IMMOBILIZED OR IMMOBILI 

ZING OR COAT) ) (P) (MICROPLATE OR MICROTITER OR MICROWELL OR GLASS 
OR MICROARRAY OR SENSOR) 



=> dup rem 

ENTER L# LIST OR (END) :18 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
6.83 

SINCE FILE 
ENTRY 
0 . 00 



TOTAL 
SESSION 
88.51 

TOTAL 
SESSION 
-1.40 



FILE 'CAPLUS' ENTERED AT 14:02:53 ON 13 SEP 2004 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS " FOR DETAILS. 

COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 



FILE COVERS 1907 - 13 Sep 2 004 VOL 141 ISS 12 
FILE LAST UPDATED: 12 Sep 2004 (20040912/ED) 



This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



PROCESSING COMPLETED FOR L8 

L68 2 DUP REM L8 (0 DUPLICATES REMOVED) 



=> dup rem 

ENTER L# LIST OR (END) :167 

DUPLICATE IS NOT AVAILABLE IN ' IMSDRUGCONF , MEDICONF 1 . 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
COST IN U.S. DOLLARS SINCE FILE 

ENTRY 

FULL ESTIMATED COST 0.44 



TOTAL 
SESSION 
88.95 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 
CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
0.00 



TOTAL 
SESSION 
-1.40 



FILE ' BIOTECHNO 1 ENTERED AT 14:03:26 ON 13 SEP 2 004 

COPYRIGHT (C) 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'LIFESCI' ENTERED AT 14:03:26 ON 13 SEP 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 



FILE 1 PASCAL 1 ENTERED AT 14:03:26 ON 13 SEP 2004 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2004 INIST-CNRS. All rights reserved. 

PROCESSING COMPLETED FOR L67 

L69 5 DUP REM L67 (3 DUPLICATES REMOVED) 

=> d 169 ibib abs total 



L69 ANSWER 1 OF 

DUPLICATE 
ACCESSION NUMBER: 
TITLE : 



5 BIOTECHNO COPYRIGHT 2004 Elsevier Science B.V. on STN 



AN 
AB 



1997:27320119 BIOTECHNO 
Evanescent wave fibre optic sensor for 
detection of L. donovani specific antibodies in sera 
of kala azar patients 
Nath N. ; Jain S.R.; Anand S. 

N. Nath, Centre for Biomedical Enggineering, Indian 
Institute of Technology, New Delhi 110016, India. 
E-mail : nidhin@cbme . iitd. emet . in 

Biosensors and Bioelectronics , (1997), 12/6 (491-498), 
25 reference (s) 

CODEN: BBIOE4 ISSN: 0956-5663 
S0956566397000067 
Journal; Article 
United Kingdom 
English 
English 
BIOTECHNO 

An easy-to-use technique for detection of antibodies specific for the 
parasite L. donovani in human serum sample has been developed. The method 
is based on an evanescent wave generated from a tapered configuration of 
decladded optical fibre and does not require any volumetric measurement. 
Tapered fibres are immobilized with the purified cell surface 
protein of L donovani by covalent bonding. Treated 
fibres are incubated with the patient serum for lOmin followed by 
incubation with goat anti human lgG tagged FITC. Fluorescent intensity 
from the fibre has been shown to be proportional to L. donovani specific 
antibodies present in the test sera. Direct readings can be obtained 



AUTHOR : 

CORPORATE SOURCE 



SOURCE 



PUBLISHER ITEM IDENT 
DOCUMENT TYPE: 
COUNTRY : 
LANGUAGE : 
SUMMARY LANGUAGE: 



1997 :27320119 



after signal enhancement through a photomultiplier tube within 5 min. The 
system, when tested on 12 positive sera, did not show any false negative 
result. Also, no false positive result was obtained with serum samples of 
patients infected with leprosy, tuberculosis, typhoid and malaria, 
showing the specificity of the sensor and efficacy of the 
technique. 



L69 ANSWER 2 OF 5 PASCAL COPYRIGHT 2004 INIST-CNRS . ALL RIGHTS RESERVED, on 
STN 

ACCESSION NUMBER: 
COPYRIGHT NOTICE: 



1998-0142 531 PASCAL 

Copyright .COPYRGT. 1998 INIST-CNRS. All rights 
reserved. 

A new method based on acoustic impedance measurements 
for quartz immunosensors 
Eurosensors X. Part IV 

SCHMITT N . ; TESSIER L.; WATIER H. ; PATAT F. 
MIDDELHOEK S. (ed.); CAMMANN K. (ed. ) ; PUERS R. (ed.) 
GIP Ultrasons, Jeune Equipe 40 9, Faculte de Medecine, 
2 bis bd Tonnelle, 37032 Tours, France; Equipe 
Interactions Hote-Gref f on, Laboratoire d' Immunologic , 
Faculte de Medecine, 2 bis bd Tonnelle, 37032 Tours, 
France 

Sensors and actuators. B, Chemical, (1997), 43(1-3), 
217-223, 18 refs. 

Conference: 10 EUROSENSORS, Leuven (Belgium) , 8 Sep 
1996 

ISSN: 0925-4005 
Journal ; Conference 
Analytic 
Switzerland 
English 

INIST-19425B, 3 54 000 0798806703 50 
1998-0142531 PASCAL 

Copyright .COPYRGT. 1998 INIST-CNRS. All rights reserved. 
A gravimetric quartz sensor has been developed for the specific 
detection of immunological interactions. Antibodies were 
immobilized through oriented covalent coupling onto the 

f unctionalized quartz transducer. The experimental set-up, to study the 
immunosensor response, consists of a differential measurement system that 
allows extraction of only the immunological signal. A cell and a suitable 
computer program for acquisition and treatment of data were developed to 
overcome the shortcomings encountered with these acoustic sensors 
. The variations in resonant frequency and quality factor, i.e. the. 
resonance parameters, of two loaded resonators (immunosensor and 
reference) , are related to the variations in the shear acoustic impedance 
of the loading materials. This original impedance analysis shows the 
changes in rigid mass deposit in contrast to interfacial viscous load. 



TITLE (IN ENGLISH) 



AUTHOR : 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
CP 
AB 



L69 ANSWER 3 OF 5 PASCAL COPYRIGHT 2004 INIST-CNRS. ALL RIGHTS RESERVED, on 
STN 

ACCESSION NUMBER: 
COPYRIGHT NOTICE: 



TITLE (IN ENGLISH) 



AUTHOR : 



CORPORATE SOURCE: 



1998-0213 913 PASCAL 

Copyright .COPYRGT. 1998 INIST-CNRS. All rights 
reserved. 

Detection of single protein molecules at interfaces 
after antibody-antigen-binding 

Biomedical systems and technologies II :, San Remo, 4-6 
September 1997 

LOESCHER F.; BOEHME S . ; MARTIN J.; SEEGER S. 
BALD IN I Francesco (ed.); CROITOU Nathan I. (ed.); 
DICKINSON Mark R. (ed.); FRENZ Martin (ed.); MIYAGI 
Mitsunobu (ed.); PRATESI Riccardo (ed.); SEEGER Stefan 
(ed.) 

Institut fuer Analytische Chemie, Chemo-und 
Biosensorik, Universitaet Regensburg, 93040 



SOURCE : 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 



AN 
CP 
AB 



1998-0213913 



Regensburg, Germany, Federal Republic of; SL Microtest 
GmbH, Wildenbruchstrasse 15, 07745 Jena, Germany, 
Federal Republic of 

International Society for Optical Engineering, 
Bellingham WA, United States (patr.) 
SPIE proceedings series, (1997), 3199, 168-177, 28 
ref s . 

Conference: 2 Biomedical systems and technologies. 
Conference, San Remo (Italy) , 4 Sep 1997 
ISSN: 1017-2653 
ISBN: 0-8194-2631-8 
Journal; Conference 
Analytic 
United States 
English 

INIST-21760, 3 54 00 0 07 8 904 95 0210 
PASCAL 

Copyright .COPYRGT. 1998 INIST-CNRS. All rights reserved. 

The fluorescence-based detection of single dye labeled protein molecules 

at interfaces is presented. Glass substrates with 

covalent immobilized antibodies serve for 

capturing matching antigens from volume concentrations between 
10 . sup . - . sup. 1 . sup . 2 and 10 . sup . - . sup . 1 . sup . 7 mol/1. The unspecific 
binding at the interface has been reduced to a level down to 0,1 % of the 
maximum signal level. At concentrations lower than 10 . sup . - . sup . 1 . sup . 3 
mol/1 we observe single antibody-antigen complexes at the surface. We 
developed a scanning method for counting single antibody-antigen 
complexes. The counting results are used for calibrating the volume 
concentration dependency. At the present stage, the detection limit of 
this molecule counting process is of the order of 10 . sup . - . sup . 1 . sup . 7 
mol/1, and the dynamic range detectable antigen concentration is more 
than 8 orders of magnitude, without reaching a limiting value. The 
instrumental set-up is similar to that of a confocal microscope. A diode 
laser is used as an excitation source. As an first application in 
early-stage-diagnostics, we investigated the detection of a single 
cardiac-actin molecule in human plasma. 



L69 ANSWER 4 OF 

DUPLICATE 
ACCESSION NUMBER: 
TITLE : 

AUTHOR : 

CORPORATE SOURCE: 



AN 
AB 



5 BIOTECHNO COPYRIGHT 2004 Elsevier Science B.V. on STN 
1994 :24106369 BIOTECHNO 

Flow-induced detachment of red blood cells adhering to 
surfaces by specific antigen-antibody bonds 
Xia Z.; Goldsmith H.L.; Van de Ven T.G.M. 
Paprican/Department of Chemistry, Pulp and Paper 
Research Center, McGill University, 3420 University 
St ., Montreal, Que. H3A 2A7 , Canada. 
Biophysical Journal, (1994) , 66/4 (1222-1230) 
CODEN: BIOJAU ISSN: 0006-3495 
Journal ; Art i c 1 e 
United States 
English 
English 
BIOTECHNO 

Fixed spherical swollen human red blood cells of blood type B adhering on 
a glass surface through antigen-antibody bonds to monoclonal 
mouse antihuman IgM, adsorbed or covalently linked on the surface, were 
detached by known hydrodynamic forces created in an impinging jet. The 
dynamic process of detachment of the specifically bound cells was 
recorded and analyzed. The fraction of adherent cells remaining on the 
surface decreased with increasing hydrodynamic force. For an IgM coverage 
of 0.26%, a tangential force on the order of 100 pN was able to detach 
almost all of the cells from the surface within 20 min. After a given 
time of exposure to hydrodynamic force, the fraction of adherent cells 
remaining increased with time, reflecting an increase in adhesion 



SOURCE : 

DOCUMENT TYPE: 
COUNTRY : 
LANGUAGE : 
SUMMARY LANGUAGE 



1994 :24106369 



strength. The characteristic time for effective aging was approximately 4 
h. Results from experiments in which the adsorbed antibody 
molecules were immobilized through covalent coupling 

and from evanescent wave light scattering of adherent cells, imply that 
deformation of red cells at the contact area was the principal cause for 
aging, rather than local clustering of the antibody through surface 
diffusion. Experiments with latex beads specifically bound to red blood 
cells suggest that, instead of breaking the antigen- antibody bonds, 
antigen molecules were extracted from the cell membrane during 
detachment . 



L69 ANSWER 5 OF 5 BI0TECHN0 COPYRIGHT 2004 Elsevier Science B.V. on STN 
ACCESSION NUMBER: 1988:18177073 BIOTECHNO 

TITLE: Characterization of immobilized antibodies on silica 

surfaces 

AUTHOR: Lin J.-N.; Herron J.; Andrade J.D. ; Brizgys M . 

CORPORATE SOURCE: Department of Materials Science and Engineering, 

University of Utah, Salt Lake City, UT 84112, United 

States . 

SOURCE: IEEE Transactions on Biomedical Engineering, (1988), 

35/6 (466-471) 

CODEN: IEBEAX ISSN: 0018-9294 
DOCUMENT TYPE: Journal; Article 

COUNTRY: United States 

LANGUAGE : English 
SUMMARY LANGUAGE: English 
AN 1988:18177073 BIOTECHNO 

AB There is considerable interest in the immobilization of antibodies on 

silica surface for fiber optic biosensor applications. The physical and 
chemical properties of antibodies immobilized on silica surfaces were 
investigated in this study. Two antibody (Ab) -antigen (Ag) model systems, 
goat anti-human IgG Ab (polyclonal Ab) /human IgG (multivalent Ag) and 
mouse anti-digoxin IgG (monoclonal Ab) /digoxin (monovalent Ag) , were 
used. Both physical and covalent immobilization of 
antibody on silica surfaces were investigated. The covalently 
immobilized antibody shows better stability and Ag binding 
capacity. In the case of large Ag molecules, such as human IgG, the 
maximum antigen binding capacity is probably restricted by steric 
factors. The results of an antibody specificity study reveal that the 
positively charged surface shows high nonspecific binding. The binding 
constants of anti-digoxin IgG and digoxin are similar in solution and on 
different surfaces, suggesting that the original conformation of Ag 
binding sites is preserved. However, the binding constants of goat 
anti -human IgG and human IgG on surfaces are one order higher than that 
in solution. This suggests that the enhancement in binding constant is a 
function of both local Ab concentration and size of Ag molecules. 



